The subject may best be prefaced by a brief consideration of a few characteristics of sound production, especially of those that apply to the percussion of a membrane.
The pitch depends upon : (a) The superficial tension?the tenser the membrane the higher the pitch ; (b) the thickness of the membrane?the thicker the membrane the lower the pitch ; (c) the area of surface?the larger the area the lower the pitch. In other words, the pitch varies directly with the tension and inversely with the thickness and surface area.
The intensity depends upon the amplitude of the vibration,, and is thus directly proportional to the force of the blow.
The quality depends on the additional tones or overtones that accompany the chief tone. They vary in any given drum according to the part struck.
We must also include under this category the noise?or in other words, the irregular vibrations set up by the beat. It is by the quality of a note that we are enabled to recognise the instrument on which a given note is played, e.g. fiddle, flute, oboe, etc.
The duration varies directly with the intensity, and inversely with the pitch. It is also determined by any damping effect, such as the continued contact of the drumstick after the beat, or by the contact of a layer of flannel placed on the surface ( = muffling). We must clearly understand that the pitch of a drum note depends entirely on the condition of the membrane, and that it is. not influenced in any degree by the presence of any cavity, such as we get in an ordinary military kettle-drum with its two surfaces, nor yet by the hemispherical metal resonator that we get in a tympanum. 
